[Background] Chemokine-mediated T cell trafficking is an important process during homeostasis and inflammation. Activated CD8 + T cells express chemokine receptors, such as CXCR3, allowing them to migrate towards the chemokines CXCL9, 10 and 11, often upregulated at the injured tissue. The evaluation of molecular cues that modulate T cell migration is important to understand the biology behind their functions but the complex mechanisms operating in vivo are sometimes hard to deconvolve. Here, we provide detailed information on an in vitro method to evaluate chemokine functions on CD8 + T cells, focusing on CXCL10-mediated chemo-attraction and CXCR3 internalization. We use antigen-specific transgenic CD8 + T cells that can be easily expanded and activated in vitro, therefore providing enough number of phenotypically identical lymphocytes (e.g., high chemokine-receptor expression on their surface), required to perform an assay using enough replicates for biologically significant observations and statistical analysis. The cells used per assay originate from one single animal, therefore accounting for reduction of animal usage. This assay is combined with flow cytometry analysis, permitting simultaneous evaluation of 1) number of migrating CD8 + T cells; and 2) phenotypic characterization of chemokine receptor levels on their surface. 1. Sacrifice one OT-1 or Pmel-1 transgenic mouse.
Materials and Reagents
2. Collect spleen in sterile conditions using sharp scissors and tweezers.
3. Place spleen in a well of a sterile 6 well plate, containing 2 ml of sterile ice cold 1x PBS.
4. Mash spleen using the back part of a 5 ml syringe plunger.
www.bio-protocol.org/e2185 5. Collect cells with a 5 ml pipette (pipette up and down at least 3 times in order to homogenize the cell suspension) and pass them through a 70 μm cell strainer, into a 50 ml sterile conical tube.
6. Wash filter with 7 ml of ice cold sterile 1x PBS and collect. Wash it into the same conical tube.
7. Centrifuge cells at 350 x g, 5 min, 4 °C.
8. Discard supernatant and resuspend cells in 10 ml of R10.
9. Add 1 nM of TCR-specific peptide (SIINFEKL or human gp100, respectively if you use an OT-1 transgenic or Pmel-1 transgenic mouse).
Note: The TCR-specific peptide will initiate T cell activation.
10. Incubate at room temperature, in a bench-top orbital shaker with agitation for 1 h.
Note: Set up shaker speed so the liquid inside the conical tube is moving -speed 3 or 4 in the orbital shaker indicated in the Equipment section.
11. Add 10 ml of fresh R10 (room temperature) and centrifuge cells at 350 x g, 5 min, 4 °C.
12. Discard supernatant and resuspend cells in 50 ml of fresh R10 (room temperature), supplemented with 30 U/ml of recombinant human IL-2.
Note: IL-2 promotes T cell expansion and survival.
13. Place cells in a 24 well plate (2 ml per well) and place plate in an incubator at 37 °C, 5% CO2, 95% humidity. 14. Split cells every two to three days by collecting 500 μl of cell suspension from each well and placing them in a new 24 well plate, filled with 1.5 ml of fresh R10 (room temperature), supplemented with 30 U/ml of recombinant human IL-2 (dilution of cells is 1 to 4).
15. After 6-7 days (about 2 cell splits), the cells collected should be over 90% CD8 + T cells and harbor high CXCR3 expression on their surface (please refer to the flow cytometry protocol below for evaluation of CXCR3 expression). 19. Analysis of flow cytometry data is done using the Flow Jo software.
Note: Concentrations of murine CXCL10 that induced migration of activated CD8 + T cells are in between 10 ng/ml and 1,000 ng/ml. We recommend performing 2 fold dilutions. It is very important to include conditions where no chemokine is added, in order to determine non-chemokine induced T cell migration (background of the assay). The calculation of migrating cells using this method is done accordingly to the instructions provided with the AccuCheck Counting Beads.

C. CXCR3 internalization assay
Note: This step of the protocol explains how to evaluate the ability of CXCL10 to induce internalization of the chemokine receptor CXCR3, expressed at the surface of CD8 + T cells generated in the Procedure A.
Collect activated CD8
+ T cells in a 50 ml conical tube and spin at 350 x g, 5 min, 4 °C.
4. Adjust volume so you have 5 x 10 5 cells/100 μl of migration media.
5. Plate cells in a 96-well U-bottom well plate (100 μl per well).
6. Add 100 μl of migration media supplemented with different concentrations of murine CXCL10
(200 μl total volume per well). Use the same concentration range as in Procedure B. Alternatively, you can do 10 fold dilutions, including 1,000; 100; 10; and 1 ng/ml.
7. Place plate in the incubator at 37 °C 5% CO2 95% humidity for 1 h and 30 min.
Note: The time point for this assay (1 h and 30 min) 12. Add 150 μl of cold 1x PBS and resuspend them in 200 μl of 1x PBS.
13. Transfer cells to flow cytometry tubes and acquire at least 10,000 events per tube.
14. Analysis of flow cytometry data is done using the Flow Jo software. APC-conjugated CD8 (clone 53-6.7, used at 1 to 400 dilution) PE-conjugated CXCR3 (clone CXCR3-173, used at 1 to 100 dilution)
Note: Evaluation of CXCR3 internalization can be done independently or as a part of the CD8
